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Learning Networks are online social networks designed to support non-formal learning; they are 
therefore particularly suitable for self-directed learners. In Learning Networks, learners need to 
acquire knowledge through knowledge sharing with other participants. However, without a 
support structure, learners have to organize knowledge sharing themselves and this could induce 
extraneous cognitive load. When working on complex learning tasks, this organizing process 
could have a detrimental effect on knowledge acquisition. To optimize cognitive load, we propose 
to use a particular type of collaborative learning, peer tutoring, as a support structure. Its 
mechanisms reduce, we argue, the extraneous load imposed by organizing knowledge sharing as 
well as induce germane load by directing the freed cognitive capacity to processes that contribute 
to knowledge acquisition. 
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Introduction 
By the nature of their learning needs, lifelong learners mainly direct their own learning 
(Kester & Sloep, 2009; Koper & Tattersall, 2004; Sloep et al., 2007). To satisfy their needs, 
one had better move away from formal education and adopt non-formal learning. In principle, 
though not necessarily in practice, such settings are better equipped to accommodate the 
personalized learning goals of self-directed learners (Sloep, 2009). Non-formal learning is 
here defined as intentional learning based on personalized learning goals, exempt from 
externally imposed evaluation criteria and institutional supervision (Livingstone, 1999; Van 
Merriënboer, Kirschner, Paas, Sloep, & Caniëls, 2009). 
Learning Networks (LNs) are a particular kind of non-formal learning setting (Kester 
et al., 2006a; Sloep, 2009; Sloep et al., 2007). A LN is defined as an “online, social network 
that is designed to support non-formal learning in a particular domain” (Sloep, 2009, p.64). 
As Harasim and colleagues (Harasim, Hiltz, Teles, & Turoff, 1995) already suggested over a 
decade ago, learning networks comprise groups of people who use learning resources to learn 
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together at the time, place, and pace that suits them best in ways appropriate to the task; in 
contrast with Harasim et al.’s rather liberal view, our focus is exclusively on self-directed 
learners (Harasim et al., 1995; Koper & Sloep, 2002). Thus within our notion of a LN, 
learners have to take responsibilities to organize their own learning activities and to acquire 
knowledge from others to achieve their learning goals (Kester et al., 2007). 
During the learning process, non-formal learners have the same needs as formal 
learners: they have content-based, procedural or meta-cognitive questions, or they want to 
compare their learning progress with that of others (Sloep, 2009). Based on their personalized 
learning goals, the learning needs of non-formal learners are usually more diverse and 
individualized than those of formal learners. In practice, it is impossible to rely on teaching 
staff alone to cater for their diverse learning needs (Sloep et al., 2007; Westera, De Bakker, & 
Wagemans, 2009). To acquire knowledge, non-formal learners need to rely on other 
resources, such as their peers to share knowledge with. 
During knowledge sharing, collaboration is a means to achieve reciprocal 
understanding between learners and to construct knowledge. LNs are designed as online 
social networks but this does not mean that peers will automatically share knowledge or that 
social interaction, in this case collaboration for knowledge construction, will magically occur 
(Kester et al., 2007). When working on a complex learning task, some learners may need to 
acquire knowledge from the others. For them, it is necessary to provide a support structure 
that not only allows knowledge exchanging to occur but also guides collaboration that 
contributes to knowledge construction. We first describe from a cognitive-load perspective 
how the human cognitive system deals with the knowledge sharing process when there is no 
support structure as in LNs  (Paas, Renkl, & Sweller, 2003a; Sweller, Van Merriënboer, & 
Paas, 1998; Van Merriënboer & Sweller, 2005). Based on the implications of cognitive load 
theory (CLT), we propose peer tutoring as a support structure to assist knowledge sharing and 
promote knowledge acquisition.   
Cognitive load theory 
According to CLT the human cognitive architecture consists of a limited working memory 
and an unlimited long-term memory (Paas et al., 2003a). Working memory processes new 
information that is then stored in the form of schemata in long-term memory (Sweller et al., 
1998). When working memory has to organize, contrast or compare information elements, 
only two or three new interactive elements can be processed simultaneously (Paas et al., 
2003a).  
When performing a particular task, the load that is imposed by this task on the 
learner’s cognitive system is defined as cognitive load (Paas, Renkl, & Sweller, 2004). CLT 
distinguishes three types of cognitive load: intrinsic, extraneous and germane load. Intrinsic 
load refers to the intrinsic difficulty or complexity of a learning task; it is often measured as 
the number of interactive information elements in a learning task (Sweller, 2006). Extraneous 
and germane load are associated with the task design: extraneous load is imposed by an 
ineffective design that forces learners to carry out unnecessary cognitive processing; germane 
load is imposed by an effective design that engages learners in the task itself (Sweller et al., 
1998; Van Gog & Paas, 2008). Intrinsic, extraneous, and germane load are additive (Paas et 
al., 2003a; Sweller et al., 1998) and the total cognitive load should not exceed working 
memory limits. To contribute to effective learning, the central pedagogical principle of CLT 
is to design instruction that aligns with the human cognitive architecture (Paas, Tuovinen, 
Tabbers, & Van Gerven, 2003b; Van Gog & Paas, 2008). This principle has guided many 
early researchers to design instruction that reduces extraneous load, especially when a task is 
high in intrinsic load (Van Gog & Paas, 2008; Van Merriënboer & Sweller, 2005). 
Recent CLT-related research aims not only at reducing extraneous load (that does not 
contribute to or even hinders learning) but also to increasing germane load (that fosters 
learning) (Paas et al., 2003a; Sweller et al., 1998; Van Gog & Paas, 2008; Van Merriënboer 
& Sweller, 2005). When extraneous load is reduced, working memory capacity is freed up. 
However, merely freed-up working memory capacity does not guarantee better learning 
effects. To achieve this, an instructional design should further direct learners to invest their 
freed-up working memory capacity in activities that contribute to knowledge acquisition (i.e. 
in germane load inducing activities) (De Jong, 2010; Sweller et al., 1998; Van Gog & Paas, 
2008).  
To assess the cognitive effect of an instructional design, it is necessary to measure 
cognitive load during the learning and/or test phases. The most commonly used measure is 
based on learners’ subjective judgement on a unidimensional rating scale (Van Gog & Paas, 
2008). What learners report on this rating scale is called “mental effort”, which refers to how 
much cognitive capacity actually has been allocated to accomplishing a learning task (Paas, 
1992; Paas et al., 2003b). However, this mental effort measure does not distinguish between 
the three types of cognitive load (Beckmann, 2010; De Jong, 2010). To know whether an 
instructional design is effective in reducing extraneous load or increasing germane load, the 
conventional way is to calculate the learning efficiency. This is done by combining during the 
test phase mental effort measures with performance measures (Paas & Van Merriënboer, 
1993; Van Gog & Paas, 2008). Thus, a high learning efficiency combines a high performance 
score with a low mental effort investment whereas a low learning efficiency combines a low 
performance score with a high mental effort investment. If an instructional design aims to 
reduce extraneous load, the efficiency measure should take into account the perceived mental 
effort during the learning phase. If the aim is to both reduce extraneous load and increase 
germane load, the perceived mental effort during the test phase is used as part of the 
efficiency measure (Van Gog & Paas, 2008). 
We believe that CLT provides us a framework to describe and gauge the load imposed 
by knowledge sharing in LNs where no support structure is available. More specifically, to 
understand how to design a support structure in LNs, CLT can help us explain how peer 
tutoring should be deployed to optimize cognitive load during knowledge sharing by pointing 
out how to reduce the extraneous load as well as to increase the germane load of knowledge 
sharing. 
Cognitive load during knowledge sharing 
Successful online knowledge sharing depends on whether two parties (i.e. one that possesses 
knowledge and the other that acquires knowledge) can communicate and collaborate with 
each other. With regards to effective online collaborative learning, Dillenbourg and 
Schneider (1995) proposed that three aspects must be considered: group composition, 
communication media and task features. We first describe why knowledge sharing becomes 
ineffective when the first two aspects are not supported in LNs. We will defer the discussion 
of task features to the next section.  
Ideally, learners who are interested in a particular domain can participate in LNs 
without entry requirements. Thus, participants in LNs form heterogeneous groups: they are 
likely to have different learning purposes, academic backgrounds, competency levels and 
experiences, as well as knowledge about the learning topics. This heterogeneity can ensure 
lively knowledge sharing in a community (Kester & Sloep, 2009). However, it also imposes 
extraneous load when learners want to find a relevant collaborator. Since LNs lack the social 
structure of a class, learners in LNs do not necessarily know each other nor do they have a 
common learning history (Van Rosmalen et al., 2006). Without a support structure for finding 
suitable knowledge sharers, learners need to allocate cognitive resources to explore what 
other participants are in the LN, to interact with them, and finally to find out who are suited 
to exchange knowledge with. Since these activities i) are not directly related to learning itself 
but to the learning environment, ii) detract from learning rather than facilitate it, they increase 
the extraneous load.  
LNs are online networks. Therefore, learners rely on online communication to interact 
with others. Online communication, whether synchronous or asynchronous, differs from 
direct face-to-face communication in its cognitive load demands. In face-to-face settings, a 
learner can anticipate the needs of her peer, get feedback on whether her peer receives and 
understands the information, as well as check whether they both are in agreement through 
both verbal and non-verbal messages (Kiesler, Siegel, & McGuire, 1988). In online 
communication, these features are missing to a larger or smaller extent, and this leads to 
difficulties in finding a common basis for mutual understanding (Cress & Hesse, 2006). 
Moreover, in synchronous online communication, two learners need to meet at the same time, 
which requires extra planning; in asynchronous online communication, learners have make 
the extra effort of putting down their thoughts into written texts, et cetera. This too, one may 
argue, contributes to an increased extraneous load. 
To sum up, without a support structure that deals with heterogeneous group 
composition and online communication, knowledge sharing imposes additional extraneous 
load because extra cognitive resources have to be devoted to finding a suitable collaborator 
and finding out how best to communicate with others online. As according to CLT the 
different kinds of cognitive load add up and there is an upper limit to the available cognitive 
load, these organizing and maintaining activities diminish the cognitive capacity available for 
knowledge acquisition itself.  
Task complexity and cognitive load  
The third (and final) aspect that affects online collaborative learning concerns the task 
features: tasks should be designed for collaboration (Dillenbourg & Schneider, 1995; 
Kirschner, Beers, Boshuizen, & Gijselaers, 2008b). In formal educational settings, this can be 
done by using pre-designed tasks to initiate collaboration among learners. Because of the 
non-formal character of learning in LNs, there are no mandatory learning tasks. Non-formal 
learners choose their own learning actions, which are based on their individual plans. In these 
kinds of cases, collaboration is initiated by the complexity of the learning ‘task’ or action 
(rather than by the task design itself).  
According to CLT, task complexity depends on element interactivity (Sweller, 2006). 
A task is complex if many task elements interact and cannot be understood in isolation; a task 
is simple if few task elements interact or can be understood and learned independently of 
each other. Levels of element interactivity determine the level of intrinsic load of a task, 
because human working memory can only simultaneously process a limited number of 
interacting information elements (Paas et al., 2003a; Sweller, 2006). When working on 
complex learning tasks, a learner’s limited working memory has to process many interacting 
elements, which causes a high intrinsic load. To have more cognitive resources available, a 
learner may seek recourse to knowledge sharing, that is, to be helped out by others.  
According to CTL, two cognitive benefits of knowledge sharing explain why learners 
want to collaborate. First, it is assumed that a task’s intrinsic load can be shared among group 
members, which frees up individual working memory capacity (Kirschner, Paas, & 
Kirschner, 2008a, 2009b). Second, a group can be considered to be an information processing 
system that consists of multiple individual working memories. According to this argument, 
the thus created joint working memory has more processing capacity and can therefore deal 
with more complex learning actions than can each individual working memory (Kirschner et 
al., 2008a; Kirschner, Paas, & Kirschner, 2009a). However, these cognitive benefits can only 
work well when collaborating learners know how to share knowledge with each other. As 
argued, without a support structure learners need to allocate extra cognitive resources to 
organizing and maintaining knowledge sharing. Thus, it could be detrimental to learning if a 
learner has to simultaneously deal with the high intrinsic load of complex learning actions 
and the extraneous load of knowledge sharing.  
Optimizing cognitive load during knowledge sharing  
To overcome the negative effects of i) the need to find a collaborator, ii) to communicate 
online rather than face to face, iii) not knowing how to collaborate and share knowledge, we 
propose to use a technology-enhanced form of peer tutoring (PT). The technology used 
consists of a mechanism that guarantees that with relatively little effort an optimal 
knowledge-sharing match is made. We first introduce PT, discuss its positive effects on 
learning and then explain how the PT-system works in the context of LNs. With this in mind 
we discuss how use of our technology-enhanced form of PT in LNs optimizes cognitive load 
by (i) reducing extraneous load, (ii) increasing germane load and (iii) spreading high intrinsic 
load of the task among tutor and tutee. 
PT is defined as “people from similar social groupings who are not professional 
teachers, helping each other to learn, and learning themselves by teaching”(Topping, 1996, 
p.322). The method is to stimulate learners to discuss their learning and negotiate meaning 
with each other: they clarify their understanding of a topic and uncover gaps in or 
misunderstandings of the material (King, 1997, 1998, 2002). Various studies report that the 
students who learned with a PT structure achieved higher learning outcomes (Fantuzzo, 
Riggio, Connelly, & Dimeff, 1989; Gyanani & Premlata, 1995; King, Staffieri, & Adelgais, 
1998). With a PT structure, students were more engaged in learning activities and knowledge 
sharing and less engaged in structuring these activities (Fantuzzo et al., 1989; Greenwood, 
Delquadri, & Hall, 1989).  
As for tutees, they felt that peer tutors understood their problems better and were 
more interested in the communication process than staff tutors (Moust & Schmidt, 1994). 
This translates to advantages for the tutee: the latter participates more actively and 
interactively in the learning process and gets more immediate feedback (Topping, 1996). 
Importantly, the advantages of using PT is that it is not only beneficial for tutees who initially 
want to acquire knowledge from tutors but also for peer tutors who share knowledge with 
tutees (Gyanani & Premlata, 1995; Topping, 1996). Topping (1996) attributed the advantages 
of being a peer tutor to an old saying "to teach is to learn twice". Because tutoring is itself a 
motive for peer tutors to reorganize their existing knowledge, they pay more attention to the 
task and therefore increase more cognitive participation in learning.  
Benefits of using PT in non-formal online learning environments have been found by 
recent studies of Van Rosmalen et al. (2008a; 2008b) and De Bakker et al. (2008): evaluation 
by staff tutors indicated that the quality of the answers provided by peer tutors was good (Van 
Rosmalen et al., 2008a). As peer tutors, learners indicated that investigating time in 
answering others’ questions improved their knowledge and understanding (Van Rosmalen et 
al., 2008a). Similar results were also found by De Bakker (2008): students who used a 
synchronous peer tutoring tool were positive about helping each other in answering questions 
on a specific topic. In an asynchronous PT environment, students were willing to practice 
more with peers than with the teacher and they felt that they benefited from answering each 
other’s questions (Hsiao, 2009). 
From previous PT research, we found three common mechanisms: a peer tutor 
selection system, role specifications and interaction structures (King, 1997; King et al., 1998; 
Topping, 1996; Van Rosmalen et al., 2008a). We next discuss how these three mechanisms of 
PT would optimize cognitive load during knowledge sharing. 
Peer tutor selection 
In traditional PT, the teacher usually relies on instructional considerations to assign peer 
tutors. In LNs, learners have to find peer tutors by themselves and, as argued, this imposes 
extraneous load because they do not know what peers are suitable as tutors for sharing 
knowledge with about a specific topic. To avoid this, a technology-enhanced peer tutor 
selection system, which as it were replaces the teachers, is used. Indications that such a 
system works are provided by Van Rosmalen and colleagues: when they arranged for peer 
tutors to be automatically matched to peers on the basis of several criteria, more questions 
were answered in a shorter period of time than when peer tutors were randomly assigned 
(Van Rosmalen et al., 2008a). On the one hand, this suggests that less extraneous load is 
imposed on the peers who collaborated with peer tutors to which selection criteria had been 
applied; on the other hand, when cognitive resources were directed to knowledge acquisition 
(i.e. question-answer behaviour) it suggests that participants were likely to experience 
germane load.  
Van Rosmalen et al. (2008b) built a software application that, on the basis of a 
question asked by a learner (tutee), finds and invites a few suitable, potential tutors. Once 
they accept the invitation, they become de-facto tutors. Van Rosmalen et al. (2008b) created 
groups of 3 tutors who via a wiki interacted with the tutee, but other arrangement are possible. 
The software used several selection criteria to arrive at the best possible tutor-tutee-match in 
view of the question that was posed. They are content competency, tutor competency, 
availability, and eligibility (Kester et al., 2006b; Van Rosmalen et al., 2008b). Content 
competency ensures that the peer tutor is knowledgeable on the subject. Tutor competency 
ensures that the peer tutor is able to transfer knowledge in an appropriate manner. Eligibility 
ensures that a peer tutor is selected who is at a learning level similar to that of the tutee. 
Availability is not only based on actual availability in personal calendar data, but also 
considers the past workload to prevent that a particular learner is called upon too often. 
Jointly, these criteria ensure that a tutee is paired with the most suitable tutor. Use of this 
tutor-finding system instead of having to go out and find a tutor oneself translates into a 
reduced extraneous load for the tutee. Use of the system also reduces the extraneous load for 
the peer tutor as the system guarantees a match with a receptive tutee at little effort 
(particularly the availability criterion does so). What is more, the system also induces 
germane load because only the most suitable tutor knows best how to transmit knowledge to 
her tutee in view of her content competency, tutor competency and eligibility (e.g., 
explanation, elaboration and clarification skills).  
Role specifications 
Role specifications include assigning roles and role tasks. When using PT-system as a 
support structure, the roles of tutor or tutee are assigned when knowledge sharing starts and 
this can decrease extraneous load. With role tasks, the extraneous load can be reduced 
because tutors and tutees know how to function when sharing knowledge. If role tasks are 
well specified, they can also increase germane load. For example, tutors are told to retrieve 
their prior knowledge, integrate it into the tutee’s question and explain it to the tutee; tutees 
are told to negotiate meaning if they do not understand tutors.  
When knowledge sharing works well, role tasks can optimize high intrinsic load of 
the learning action by making tutor and tutee become cognitive resources for each other. For 
example, a tutee relies on her tutor to check her understanding of the explanations. A tutor 
reflects on her knowledge when reviewing the explanations of her tutee from a different 
perspective. As already argues, this mutual cognitive reliance enlarges individual working 
memory capacity into a larger group working memory capacity (Kirschner et al., 2008a, 
2009b): they profit from the processing effort of others, they help each other to remember or 
recall certain aspects of their interaction history and learning actions, and they prompt each 
other for additional information (King, 1998). With this larger working memory capacity, 
tutor and tutee are better able to deal with high intrinsic load of the learning action (King, 
1998; Kirschner et al., 2008a, 2009b).  
Interaction structures 
Within face-to-face PT, students can interact with each other through verbal and non-verbal 
communication. Traditionally, PT and collaborative learning apply interaction structures to 
make sure that the expected communication and collaboration between students will happen 
(King, 1997, 1998, 2002; Kirschner et al., 2008b). Thus, PT usually includes approaches such 
as supportive communication, explanation and elaboration, asking questions and sequencing 
questions, et cetera to structure interaction (King, 1997, 1998, 2002). These interaction 
structures scaffold the collaboration process of knowledge sharing and guide learners to 
clarify, organize and elaborate their ideas. They require extra cognitive processing but at the 
same time help knowledge acquisition (i.e. germane load).  
PT in LNs, however, differs from traditional PT settings in at least two ways. First, to 
start knowledge sharing in LNs, learners need a support structure that allows them to 
communicate with each other. As argued, learners in LNs rely on online communication to 
interact with each other and this causes additional extraneous load. When applying PT in 
LNs, providing learners with a system that structures interaction facilitates communication at 
least minimizes the extent of extraneous load. The PT system discussed does so by providing 
a wiki-based communication system (Van Rosmalen et al., 2008a; Van Rosmalen et al., 
2008b). A wiki is an editable website that allows people to work collaboratively and its 
inherent characteristics naturally support group processes and knowledge construction (Cole, 
2009). 
Second, when considering to the non-formal characteristic of LNs, we cannot 
structure the interaction or collaboration among learners because this would go against their 
self-directness. Thus, we transform the notion of the interaction structure into an interaction 
tool that supports learners to communicate and collaborate for knowledge sharing. Again, the 
wiki that was used as an interaction tool, included an instruction that specified role tasks, 
expected interaction and the process of knowledge sharing (Van Rosmalen et al., 2008a; Van 
Rosmalen et al., 2008b). When knowledge sharing is supported with such an interaction tool, 
extraneous load resulting from online communication and maintaining collaborative 
interaction can be reduced and this frees up working memory capacity. In addition, using a 
wiki as an interaction structure contributes to progressive problem-solving, evolutionary 
knowledge construction, explaining diverse and contradictory ideas, etc.(Fountain, 2005). 
These activities have pedagogical benefits because they promote learning itself. 
Conclusion 
We argued that knowledge sharing in Learning Networks (LNs) would result in additional 
extraneous load when there is no proper support structure that would guide learners to go 
through the knowledge sharing process. The impact of increased extraneous load becomes 
particularly detrimental when learners work on complex learning actions that by their nature 
have a high intrinsic load.  
Numerous studies have applied the insights of Cognitive Load Theory (CLT) for 
teacher-lead instruction, particularly to solve problems of a high extraneous load. To the best 
of our knowledge there are none that address the cognitive aspects of learners in non-formal 
learning environments, environments without guidance of the teacher such as LNs. If 
anything, CLT seems to predict that in LNs with its self-directed learners and lack of 
specifically designed learning tasks, extraneous load is increased. 
Similarly CLT has been successfully used to underpin the benefits of collaborative 
learning, which reside in the reduction of intrinsic load and the expansion of total working 
memory. These benefits, however, do not seem to apply in the case of LNs, as they rely on 
tasks that have been designed with collaboration and the availability of teachers in mind. 
Yet in this paper, we argue that with a proper use of technology, one that fits the situation of 
online learning in Learning Networks, a similar reduction of extraneous load and increase of 
germane load may be achieved. The key to unlocking this potential is (collaborative) peer 
tutoring (PT).  
Previous studies of PT have shown its various beneficial effects on the learning 
process. To assist learning through knowledge sharing in LNs, we argued that the 
mechanisms of traditional PT have to be transformed and refashioned for the online learning 
environment that a Learning Network constitutes. Our analysis focused on three mechanisms 
of PT that jointly would optimize the cognitive load identified during knowledge sharing. A 
software-based peer tutor selection system helps finding the most suitable knowledge sharer 
and thus decreases extraneous load and increases germane load. Role specifications specify 
which role a learner takes, inform tutor and tutee how to function their role tasks, and help 
tutor and tutee have more cognitive resources to deal with the high intrinsic load of the 
learning action. By supporting communication and collaboration of knowledge sharing, an 
interaction tool such as a wiki reduces extraneous load and directs learners to invest mental 
effort in processes that contribute to learning causing so-called germane load. Please note that 
we proposed PT as an ad hoc support structure, to cater for self-organized knowledge 
sharing, instead of as an instruction intervention used in the conventional way of PT or 
collaborative learning.  
Although ample empirical evidence exists about the effectiveness of the peer-tutor 
matching system and its associated wiki, these results have been phrased in such terms as 
user satisfaction, experts assessment of answer quality, responsiveness of the system, quality 
of the matching mechanism, etc. (Van Rosmalen, 2008; Van Rosmalen et al., 2008a.) Our 
present argument is different. It is about the feasibility of Learning Networks qua learning 
environments for non-formal learning. Although arguments pro or con a peer-tutoring 
system’s effectiveness and efficiency are relevant to this, they do not shed any light on a 
comparison of such an environment with more traditional, teacher-led, formal learning 
environments. The vehicle of CLT provides a means for making such a comparison. 
On the face of it, CLT seems to indicate that novel, student-led (‘self-organised’), 
non-formal learning environments as LNs are inferior to traditional, teacher-led formal 
learning environments. As our analysis showed, such a superficial analysis may be quite 
misleading. Arguments can be found, using CLT, that indicate that LNs empowered by 
software systems that support and facilitate peer-tutoring are quite capable of having a low 
extraneous load and a high germane load. Of course, only empirical evidence can confirm (or 
disconfirm) these a priori findings.  
That is why, in future studies, we intend to verify the arguments in this article. First, 
we will check our assumption that without a support structure knowledge sharing on complex 
learning actions has detrimental effects on learning. We will use an experimental design that 
investigates whether there is an interaction effect from different support structures and 
different levels of task complexity. Second, an empirical study will be conducted that 
investigates whether peer tutoring can indeed help optimize cognitive load in knowledge-
sharing contexts. Although, as indicated, the verdict is still out on whether the arguments 
given in this paper can withstand the scrutiny of empirical testing, in our view this paper has 
established that CLT can be sensibly and profitably used in the contexts of self-organised, 
self-direct, non-formal learning such as found in LNs. 
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